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SCIENTIFIC OPINION 
Scientific Opinion on the safety assessment of the active substances iron 
powder, activated carbon, calcined kaolin, sodium chloride, polyacrylic 
acid, sodium salt, crosslinked and calcium chloride, for use as active system 
in food contact materials
1 
EFSA Panel on Food Contact Materials, Enzymes, 
Flavourings and Processing Aids (CEF)
2, 3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
This scientific opinion of the EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing 
Aids deals with the safety assessment of the active substances iron powder, activated carbon, calcined kaolin, 
sodium  chloride,  polyacrylic  acid,  sodium  salt,  crosslinked  and  calcium  chloride,  used  in  mixture  which  is 
packed into labels, for absorbing oxygen from the headspace surrounding packed food. All substances of this 
formulation have been evaluated and approved for use as additives in plastic food contact materials or as food 
supplements. Migration of substances from the labels and formation and release of volatile constituents are not 
expected under the intended conditions of use. The CEF Panel concluded that the use of substances iron powder, 
activated  carbon,  calcined  kaolin,  sodium  chloride,  polyacrylic  acid,  sodium  salt,  crosslinked  and  calcium 
chloride does not raise a safety concern when used in oxygen absorbers in labels, which prevent the physical 
release of their content into the food. When placed in the headspace of the packaging or when used in direct 
contact with foods, the labels should not intentionally or unintentionally come into direct contact with liquid 
foods or foods that have an external aqueous phase on the surface such as sliced fruits. 
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KEY WORDS 
iron  powder,  activated  carbon,  calcined  kaolin,  sodium  chloride,  polyacrylic  acid  sodium  salt  crosslinked, 
calcium chloride, safety assessment 
 
                                                       
1  On request from the Bundesamt für Verbraucherschultz und Lebensmittelsicherheit, Germany, Question No EFSA-Q- 
2011-00241, adopted on 10 April 2014. 
2  Panel  members:  Ulla  Beckman  Sundh,  Mona-Lise  Binderup,  Claudia  Bolognesi,  Leon  Brimer,  Laurence  Castle, 
Alessandro Di Domenico, Karl-Heinz Engel, Roland Franz, Nathalie Gontard, Rainer Gürtler, Trine Husøy, Klaus-Dieter 
Jany, Martine Kolf-Clauw, Catherine Leclercq (until July 2013), Jean-Claude Lhuguenot (until November 2012), Wim 
Mennes, Maria Rosaria Milana, Maria de Fátima Poças, Iona Pratt †, Kettil Svensson, Fidel Toldrá and Detlef Wölfle. 
Correspondence: cef@efsa.europa.eu 
3  Acknowledgement: The Panel wishes to thank the members of the Working Group on Food Contact Materials: Mona-Lise 
Binderup, Laurence Castle, Riccardo Crebelli,  Alessandro Di Domenico, Roland Franz, Nathalie Gontard, Ragna Bogen 
Hetland, Martine Kolf-Clauw, Eugenia Lampi,  Maria Rosaria Milana,  Maria de Fátima Poças, Philippe Saillard, Kettil 
Svensson and Detlef Wölfle for the preparatory work on this scientific opinion. 
†    Deceased  
 Oxygen absorber system 
 
EFSA Journal 2014;12(5):3649  2 
SUMMARY 
According  to  the  Commission  Regulation  (EC)  No  450/2009  of  the  Commission  of  European 
Communities of 29 May 2009 on active and intelligent materials and articles intended to come into 
contact  with  food,  substances  responsible  for  the  active  or  intelligent  function  need  first  to  be 
evaluated  by  EFSA  before  their  inclusion  into  a  positive  Community  list.  The  procedure  of  the 
evaluation and the tasks of EFSA are described in the Regulation (EC) No 1935/2004 of the European 
Parliament and of the Council of 27 October 2004 on materials and articles intended to come into 
contact with food. 
In the context of this evaluation procedure, following a request from the Direction Générale de la 
Concurrence, de la Consommation et de la Répression des Fraudes, France, the EFSA Panel on Food 
Contact Materials, Enzymes and Processing Aids (CEF) was asked to deliver a scientific opinion on a 
mixture comprising iron powder, activated carbon, calcined kaolin, sodium chloride, polyacrylic acid, 
sodium salt, crosslinked and calcium chloride, for use as oxygen absorber in labels. Dossier was 
submitted on behalf of Atmosphère Control SAS, France. 
According  to  the  applicant,  the  substances  constituting  the  oxygen  absorber  systems  are  mixed 
together and the active formulation is deposited on a multilayer film made from porous polyethylene 
terephthalate (PET) / nonwoven spunbonded high density polyethylene (HDPE) and covered by a 
multilayer film polyethylene terephthalate (PET) / polyethylene (PE). Both films are heat-sealed on 4 
sides. Labels are stuck inside the packaging. The active ingredient responsible of the oxygen absorber 
function is iron which reacts with oxygen, removing the oxygen from the primary packaging. The 
other chemicals are used to provide adequate media to facilitate the reaction. The labels containing the 
oxygen absorber system can be used for various foods such as processed-meat products, precooked 
dishes, delicatessen, cheese, bakery, cakes and pastry products. These foods are generally stored at 
+4 °C. Shelf-lives vary from several days to several months. 
The Panel concluded that under the intended conditions of use where there is no contact with liquid 
food or foods that have an external aqueous phase on the surface, the constituents of the mixture will 
not migrate because they are not volatile. 
Considering the nature of these ingredients and their mode of action, the formation and release of 
volatile byproducts is not expected. 
The CEF Panel concluded that the use of substances iron powder, activated carbon, calcined kaolin, 
sodium chloride, polyacrylic acid, sodium salt, crosslinked and calcium chloride does not raise a 
safety concern when used in oxygen absorbers in labels, which prevent the physical release of their 
content into the food. When placed in the headspace of the packaging or when used in direct contact 
with foods, the labels should not intentionally or unintentionally come into direct contact with liquid 
foods or foods that have an external aqueous phase on the surface such as sliced fruits. 
Activated  carbon  should  in  addition  comply  with  the  same  purity  requirements  as  for  Vegetable 
Carbon (E 153) set out by Commission Regulation (EU) No 231/2012 with exception of ash content 
which can be up to 10 % (w/w). 
Iron is a natural constituent of foods. Iron compounds are also used as food additives, nutrient sources 
and for other purposes. The Commission may wish to take note of this if setting a restriction for iron.Oxygen absorber system 
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BACKGROUND AS PROVIDED BY THE LEGISLATION 
Regulation (EC) No 450/2009
4 of the Commission of European Communities is a specific measure 
that lays down specific rules for active and intelligent materials and articles intended for contact with 
foodstuffs in addition to the general requirements established in Regulation (EC) No 1935/2004
5 of the 
European Parliament and of the Council on materials and articles intended to come into contact with 
food. Active materials and articles are intended to extend the shelf -life or to maintain or improve the 
condition of packaged food; they are designed to deliberately incorporate components that would 
release or absorb substances into or from the packaged food or the environment surrounding the food. 
The substance(s) responsible for the   active and/or intelligent function of the material should be 
included in a positive list by the Commission following a safety evaluation by EFSA according to the 
procedure described in the above mentioned regulations. 
According to this procedure the indus try submits applications to the Member States competent 
Authorities which transmit the applications to EFSA for evaluation. The application is supported by a 
technical dossier submitted by the industry following the EFSA guidelines on “submission of a dossier 
for safety evaluation by the EFSA of active or intelligent substances present in active and intelligent 
materials and articles intended to come into contact with food” (EFSA, 2009). 
In this context, EFSA received an application from the Direction Generale De la Concurrence de la 
Consommation  et  de  la  Repression  des  Fraudes,  France,  requesting  the  evaluation  of  a  mixture 
comprising iron powder, activated carbon, calcined kaolin, sodium chloride, polyacrylic acid, sodium 
salt, crosslinked and calcium chloride, for use as an oxygen absorbers in labels. 
TERMS OF REFERENCE AS PROVIDED BY THE LEGISLATION 
According  to  Regulation  (EC)  No  1935/2004  of  the  European  Parliament  and  of  the  Council  on 
materials  and  articles  intended  to  come  into  contact  with  food  EFSA  is  asked  to  carry  out  an 
assessment of the risks related to the intended use of the substances and to deliver a scientific opinion. 
 
 
                                                       
4  Commission Regulation (EC) No 450/2009 of 29 May 2009 on active and intelligent materials and articles intended to  
  come into contact with food. OJ L 135, 30.5.2009, pp.3–11 
5  Regulation (EC) No 1935/2004 of the European Parliament and of the Council of 27 October 2004 on materials and articles  
  intended to come into contact with food and repealing Directives 80/590/EEC and 89/109/EEC. OJ L 338, 13.11.2004,  
  pp. 4–17 Oxygen absorber system 
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ASSESSMENT 
1.  Introduction 
The European Food Safety Authority was asked by the Direction Generale De la Concurrence de la 
Consommation et de la Repression des Fraudes, France to evaluate the safety of a mixture comprising 
iron powder (CAS No 7439-89-6, FCM Substance No 983), activated carbon (CAS No 7440-44-0, 
FCM Substance No 713), calcined kaolin (CAS No 92704-41-1, FCM Substance No 753), sodium 
chloride (CAS No 7647-14-5, FCM Substance No 985), polyacrylic acid, sodium salt, crosslinked 
(FCM substance No 1015) and calcium chloride (CAS 10043-52-4, FCM Substance No 585), for use 
as an oxygen absorber in labels. The request has been registered in the EFSA’s register of questions 
under EFSA-Q-2011-00241. The dossier was submitted by the applicant, Atmosphère Contrôle SAS 
(ATCO), France. 
2.  General information 
According to the applicant, the substances constituting the oxygen absorber systems (iron powder 
activated  carbon,  calcined  kaolin,  sodium  chloride,  polyacrylic  acid,  sodium  salt,  crosslinked  and 
calcium chloride) are mixed together and the active formulation is a powder. The active formulation is 
deposited  on  a  multilayer  film  made  from  porous  polyethylene  terephthalate  (PET)  /  nonwoven 
spunbonded  high  density  polyethylene  (HDPE)  and  covered  by  a  multilayer  film  polyethylene 
terephthalate (PET) / polyethylene (PE). Both films are heat-sealed on 4 sides. Labels are stuck inside 
the packaging. 
According to the applicant, labels containing the oxygen absorber system can be used for various 
foods such as processed-meat products, precooked dishes, delicatessen, cheese, bakery, cakes and 
pastry products. These foods are generally stored at +4 °C. Shelf-lives vary from several days to 
several months. 
According to the applicant, the oxygen absorber system needs a humid atmosphere (Aw > 0.8) to 
activate chemical reactions but must not be put in contact with liquids or acidic food (pH < 4.5 ) or 
entirely covered by food as the system loses its performance.  
The mixture has not been evaluated by SCF or EFSA in the past. However, all substances constituting 
the oxygen absorber systems are either authorised for plastic materials and articles in contact with 
foods (Regulation (EU) No 10/2011
6) and as food supplements (Regulation EC No 1170/2009
7) or 
evaluated before, as follows:  
  Iron powder is authorised as an additive for plastic materials and articles in contact with foods 
with  a  specific  restriction  of  48  mg  iron/kg  food  based  on  a  Provisional  Maximum  TDI 
(PMTDI) of 0.8 mg/kg bw set by JECFA/WHO (1983) and agreed by the SCF (1990) (FCM 
Substance No 983). The EFSA NDA Panel considered that data available are insufficient to 
establish a tolerable upper intake level for iron (EFSA, 2004a). 
  Calcined kaolin is authorized as an additive for plastic materials and articles in contact with 
foods with no specific restriction (FCM Substance No 753). 
  Sodium chloride is authorised as a food supplement with no specific restriction. 
                                                       
6  Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into 
  contact with food OJ L 12. 15.1.2011, p. 1-89 
7  Commission Regulation (EC) No 1170/2009 of 30 November 2009 amending Directive 2002/46/EC of the European 
  Parliament and of Council and Regulation (EC) No 1925/2006 of the European Parliament and of the Council as regards 
  the lists of vitamin and minerals and their forms that can be added to foods, including food supplements (Text with EEA 
  relevance). OJ L 314, 01/12/2009, p. 36–42 Oxygen absorber system 
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  Calcium chloride is authorised as an additive for plastic materials and articles in contact with 
foods (Regulation (EU) No 10/2011) with no specific restriction (FCM Substance No 585). 
  Activated carbon has been evaluated for use as additive for plastic materials and articles in 
contact with foods (EFSA, 2004b) and for use in oxygen scavenger mixtures (EFSA CEF 
Panel, 2012). For use in oxygen scavenger mixtures placed in sachets which would prevent the 
physical release of their contents into the food and placed in the headspace of the packaging or 
when used in direct contact with dry foods, the CEF Panel concluded that activated carbon 
does not raise safety concern if it complies with the same purity requirements as for Vegetable 
Carbon (E 153) set out by Commission Regulation (EU) No 231/2012
8 with exception of ash 
content which can be up to 10 % (w/w) (FCM Substance No 713). 
  Polyacrylic acid, sodium salt, crosslinked, has been evaluated for use as a liquid absorber 
(EFSA CEF Panel, 2014). The CEF Panel concluded that the use of the substance does not 
raise a safety concern when used in absorbent pads in the packaging of fresh or frozen meat, 
poultry, and seafood as well as fresh fruits and vegetables. The absorbent pads must be used 
only  under  conditions in  which  the  liquid  absorption  capacity  is  not  exceeded  and  direct 
contact between the substance and the food is excluded. 
3.  Data available in the dossier used for this evaluation 
The studies submitted for evaluation followed the EFSA guidelines on submission of a dossier for 
safety evaluation by the EFSA of active or intelligent substances present in active and intelligent 
materials and articles intended to come into contact with food (EFSA, 2009). 
Non-toxicity data: 
-  Data on identity 
-  Data on physical and chemical properties 
-  Data on manufacturing process 
-  Data on function, intended use and authorisation 
-  Data on overall and specific migrations  
Toxicity data: 
-  Gene mutations in bacteria on global migrants 
-  In vitro micronucleus test on global migrants 
4.  Evaluation 
4.1.  Non-toxicological data 
The active powder used as an oxygen absorber, comprises iron powder, activated carbon, calcined 
kaolin, sodium chloride, polyacrylic acid, sodium salt, crosslinked and calcium chloride. The weight 
of powder mixture used and the design of each label depend on the final application and the needed 
capacity of oxygen absorption, the highest use of the active powder is up 12.4 g/kg packaged food. 
The active ingredient responsible for the oxygen absorber function is iron which reacts with oxygen, 
removing the oxygen from the primary packaging. The other chemicals are used to provide adequate 
media to facilitate the reaction. 
Overall and specific migration were measured by total immersion of labels, with the highest weight of 
active formulation per unit of the sachet surface, up to 5.2 g/dm². Overall migration was determined in 
                                                       
8  Commission Regulation (EU) No 231/2012 of 9 March 2012 laying down specifications for food additives listed in 
  Annexes II and III to Regulation (EC) No 1333/2008 of the European Parliament and of the Council (Text with EEA 
  relevance).OJ L 83, 22.3.2012, pp. 1-280 Oxygen absorber system 
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3 % acetic acid, distilled water and 95 % ethanol (each for 10 days, at 40 °C) and into isooctane (2 
days at 20 °C) whereas specific migrations were performed only in 3 % acetic acid and distilled water 
under same contact conditions. 
Due to the design of labels (perforated material) and the nature of the active principle, labels must not 
be placed in contact with a liquid fraction. Consequently, experiments by total immersion of labels are 
not  appropriate.  However  the  results  submitted  by  the  applicant  have  been  summarised  here  for 
information.  
The overall migration can be up to 3100 mg/kg in 3 % acetic acid, 478 mg/kg in water, 595 mg/kg in 
95 % ethanol and 207 mg/kg in isooctane. 
The specific migration of iron in 3 % acetic acid was up to 75 mg/kg, whereas there was no detectable 
migration (below 0.033 mg/kg) into water.  
The  specific  migration  of  silicon,  sodium,  calcium  in  water  was  experimentally  determined. 
Corresponding calculated migration of kaolin, sodium chloride and calcium chloride was respectively 
up to 0.4 mg/kg, 182 mg/kg and 2.1 mg/kg. 
Under the intended conditions of use where there is no contact with liquid food or foods that have an 
external  aqueous  phase  on  the  surface,  these  constituents  will  not  migrate  because  they  are  not 
volatile.  
Considering the nature of these ingredients and their mode of action, the formation and release of 
volatile byproducts is not expected. 
4.2.  Toxicological data 
This oxygen absorber formulation is not intended for direct contact with liquid foods or foods that 
have an external aqueous phase on the surface or exudates. Therefore no migration of the constituents 
is expected. All ingredients of the oxygen absorber formulation have been evaluated and approved for 
use in food contact materials, and are expected to be stable in normal storage and handling conditions. 
Thus no toxicity studies on the formulation are required.  
Nevertheless, two limited in vitro genotoxicity studies, namely a gene mutation test in bacteria and an 
in vitro micronucleus tests were performed on global migrants obtained under harsh conditions (10 
days at 40 °C, by immersion in water), not representative of real conditions of use. In both tests no 
evidence of genotoxicity was observed.  
The Panel concluded that under the intended conditions of use, the oxygen absorber formulation is 
toxicologically acceptable. 
CONCLUSIONS  
The CEF Panel concluded that the use of substances iron powder, activated carbon, calcined kaolin, 
sodium chloride, polyacrylic acid, sodium salt, crosslinked and calcium chloride, does not raise a 
safety concern when used in oxygen absorbers in labels, which prevent the physical release of their 
content into the food. When placed in the headspace of the packaging or when used in direct contact 
with foods, the labels should not intentionally or unintentionally come into direct contact with liquid 
foods or foods that have an external aqueous phase on the surface such as sliced fruits. 
Activated  carbon  should  in  addition  comply  with  the  same  purity  requirements  as  for  Vegetable 
Carbon (E 153) set out by Commission Regulation (EU) No 231/2012 with exception of ash content 
which can be up to 10 % (w/w).  Oxygen absorber system 
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Iron is a natural constituent of foods. Iron compounds are also used as food additives, nutrient sources 
and for other purposes. The Commission may wish to take note of this if setting a restriction for iron. 
DOCUMENTATION PROVIDED TO EFSA 
1.  ATCO OS/DE. March 2011. Submitted by Atmosphère Contrôle SAS (ATCO), France. 
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ABBREVIATIONS 
CAS  Chemical Abstracts Service 
CEF  Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids 
EC  European Commission 
FAO  Food and Agriculture Organization of the United Nations 
FCM  Food Contact Materials 
EFSA  European Food Safety Authority 
EU  European Union 
HDPE  High Density Polyethylene 
JECFA The Joint FAO/WHO Expert Committee on Food Additiv 
NDA  Panel on Dietetic Products, Nutrition and Allergies 
PE  Polyethylene 
PET  Polyethylene terephthalate  
PMTDI Provisional Maximum Tolerable Daily Intake 
SCF  Scientific Committee on Food 
WHO  World Health Organization 